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TM TTTF. CLAIMS: 

Please amend the following claims according to the following replacement claim set: 

1 (Currently Amended) An apparatus comprising: 

a porous anode substrate in fluid communication with a source of hydrogen gas; 
a porous cathode substrate in fluid communication with a source of nitrogen gas; and 
^aJiouid^lectrolyte disposed within a matrix, wherein the matrix is disposed between the 

poxousanodesubstrateand^^ 
aquftfuis solution. 

2. (Original) The apparatus of claim 1, further comprising: 

a catalyst disposed on the anode substrate facing the electrolyte matrix. 

3. (Original) The apparatus of claim 1, further comprising: 

a catalyst disposed on the cathode substrate facing the electrolyte matrix. 

4. (Original) The apparatus of claim 1, wherein the porous anode substrate has a porosity greater 
than*40 percent. 

5. (Original) Tbe apparatus of claim l.wherein the porous anode substrate has a porosity greater 
than 90 percent. 

6 (Original) The apparatus of claim 1 , further comprising: 

ametalmembranehavingathicknessofbetween I and 200 microns disposed on the porous 

anode substrate facing the electrolyte matrix. 

7 (Currently Amended) The apparatus ofclaim 6, wherein the metal membrane is made from a 
nretal selected from palladium, a palladium alloy, iron, tantalum, lanthanide metals, and or 
combinations thereof. 
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,. (Cutmntly Amended) ^ apparanrs of cto 6, M. 



containing alloys. 

, (Currently Amended) The apparatus of claim 6, «her comprisiPg a matrix supporting Ate 
transition metal-containing alloys. 

,0 (Origins!) The appamtus of claim 6, further comprising a matti* supporting the me*. 
m emb«n.,wherei„dr=mamxia formed ft omarre.ec rt ca 11 yco^c«r«inr^ceerar„,cm.«na 1 . 

1 1 . (Original) The apparatus of claim 1 , tether comprising: _ 

ametalmembranehavingadrictoeaaofbcween I and200 microns disposed on bom s.d« 
of,hepomuaanodesub S ^,wherem,hepo ro usanod=sub S ,ra«isanon™blem«=land,hemeral 

membrane is palladium or a palladium-containing alloy, 
iron, tantalum, uad si lanthanide metals. 

,3. (Original) The apparatus of claim 6, wherein a catalyst is disposed on a surface of the meurl 
membrane facing the electrolyte. 

14. (CurrcntlyAmended)^ 

from iron, ruthenium and or combinations thereof. 

15. (Orisinal)Theapp^^ 
nickel-containing compound, or a nickel alloy. 

16. (Original) The apparatus of claim 1, wherein the porous cathode substrate is made from metal, 
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metal alloy, ceramic or a combination thereof. 

17. (Origin*) ^ app^tus * — 1. wnemin d. porous ca*ode — has a pore size Of 
about 0.2 microns. 

» (Original) The apparatus « ««» »• wtaKta ^ miSrati0n neSatiVe ' y 

charger, mtrogen-ntaining species between the cathode substrate and the anode. 

,9. (Original) The apparatus of claim 1, wherein the electmlyte comprises a molten salt. 

20. (Original) The apparatus of claim .9. wherein dr. molten sal. comprises one or more met* 
chlorides. 

» (Currently Amended) The appamtus of daim 19. wherein me molten sal, comprises one or 
mixtures thereof. 

22. (Original) The apparatus of claim 1 9. wherein the molten aaU comprises lithium chloride and 
potassium chloride, 

23. (Original) The apparama of claim 22. wherein the molten sal. further comprises gmeta) nitride 
salt. 

24. (Original)!^ apparatus of claim 22, wherem 
concentration of lithium chloride than potassium chloride. 

25 (Original) The apparatus of claim 22, wherein the molten salt electrode further comprises 
rubidium chloride, cesium chloride, ruthenium chloride, iron chloride, or a mixture thereof. 

26. (Currently Amended) An apparatus comprising: 
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a plurality of electrolytic cells and a bipolar plate separating each of the plurality of 
electrolytic cells, wherein each of the plurality of electrolytic cells comprises: 

a porous anode substrate in fluid communication with a source of hydrogen gas; 

a porous cathode substrate in fluid communication with a source of nitrogen gas; 

aa^electrolyted^ 
and the porous cathode substrate wherein the hquidelectrplyt^^ 

an anodic fluid flowfield in fluid communication with the porous anode substrate opposite 

the matrix; and 

acamodic fluid flowfield influid communication with theporous cathode substrate opposite 
the matrix. 

27 (CurrentlyAmended) The apparatus of claim 26, wherein the anodic fluid flowfield has a first 
face that is in electronic communication with the porous anode substrate and a second face ui 
electronic communication with a first bipolar plate, and wherein the cathodic fluid flowfield has a 
first face that is in electronic communication with the porous cathode substrate and a second face m 
electronic communication with a second bipolar plate, 

28 (Original) The apparatus of claim 26, further comprising: 

a hydrogen gas manifold for providing fluid communication between the source of hydrogen 
gas and each of the anodic fluid flowfields; and 

a nitrogen gas manifold for providing fluid communication between the source of nitrogen 

gas and each of the cathodic fluid flowfields. 

29. (CurrentlyAmended) The apparatus ofclaim 28, wherein the hydrogen gas manifold and the 
nitrogen gas manifold are each selected from an internal manifold and or an external manifold. 

30 (Currently Amended) The apparatus ofclaim 26, wherein the porous anode substrate and the 
porous cathode substrate are each selected from metal foams, metal grids, sintered metal particles, 
sintered metal fibers, aad or combinations thereof. 
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31. (Origin*.) The apparatus of elaim 26, wherein ft. anodic fluid flowficM is metaUurgtcaUy 
bonded to the bipolar plate. 

,2 (CurrenttyAmended) Th.app«, U s«fcUn m3 ,.wh e « ta arem e uU U xg 1 calWsarctorn,edW 
or combinations thereof. 



33. (Original) The apparatus 
bonded to the bipolar plate. 



of claim 26, wherein the cathodic fluid flowfield is metallurgical*/ 



34. (Original) The apparatus of claim 26, wherein the anodic fluid flowfield is metallurgical* 
bonded to the porous anode substrate. 

35. (Original) The apparatus of claim 26, whereto .he cafcodic fluid flowfield is metallurgies 
bonded to the porous cathode substrate. 

36. (Currently Amended) The apparatus of claim 26, wherein the porous cathode substrate is 
selected from metal carbides, metal borides and qi metal nitrides. 

. (New) The apparatus of claim 1 , wherein the electrolyte comprises a salt dissolved in an organic 



37 
solvent. 

38. (New) The apparatus 
salts. 



of claim 1, wherein the electrolyte comprises low temperature molten 



39. (New) The apparatus of claim 26, wherein the electrolyte comprises amolten salt. 

40. (New) The apparatus of claim 39, wherein the molten salt is charged with a nitride salt. 

41. (New) The apparatus of 
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an 



azide compound, or a combination thereof. 



42. (New) The apparatus of claim 39, wherein the molten salt comprises lithium chloride and 
potassium chloride. 

43. (New) Theapparatusofcl^ 

cesium chloride, ruthenium chloride, iron chloride or a mixture thereof. 

44. (New) The apparatus of claim 39, wherein the molten salt comprises one or more metal 
chlorides. 

45 (New) The apparatus of claim 39, wherein the molteu sal. comprises one or more metal salts 
select from chlorides, iodides, bromides, sulfides, phosphates, carbouares or mixtures thereof. 



46. (New) The apparatus 
salt. 



of claim 26, wherein the electrolyte comprises a low temperature molten 



47. (New) The apparatus of claim 26, wherein the electrolyte comprises a salt dissolved in an 
organic solvent. 
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